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Abstract 
 
Deep Learning is still an interesting issue and is still widely studied. In this study Deep Learning was 
used for the diagnosis of corn plant disease using the Convolutional Neural Network (CNN) method, 
with a total dataset of 3.854 images of diseases in corn plants, which consisted of three types of corn 
diseases namely Common Rust, Gray Leaf Spot, and Northern Leaf Blight. With an accuracy of 99%, 
in detecting disease in corn plants. 
 
Keywords: Convolutional Neural Network, Deep Learning, Corn Plants 
 
 
Abstrak 
 
Deep Learning masih menjadi isu yang menarik dan secara luas masih diteliti. Pada penelitian ini Deep 
Learning digunakan untuk proses diagnosa penyakit tanaman jagung menggunakan metode 
Convolutional Neural Network (CNN), dengan jumlah dataset sebanyak 3.854 gambar penyakit pada 
tanaman jagung, yang terdiri dari tiga jenis penyakit jagung yaitu Common Rust, Gray Leaf Spot, dan 
Northern Leaf Blight. Dengan hasil akurasi sebesar 99%, dalam mendeteksi penyakit pada tanaman 
jagung. 
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1. Introduction 
 
Indonesia is one country that has great potential 
in agriculture. However, there are often many 
losses in the crop due to disease in plants, one of 
which occurs in corn plants. Diseases in plants 
before reaching a more severe and widespread 
stage generally begin by showing symptoms of the 
disease in a mild and still a little stage [1].  
Deep Learning is a science branch of Machine 
Learning based on artificial neural networks that 
teaches computers to perform actions that are 
considered natural by humans. In Deep Learning, a 
computer learns to classify directly from images, 
text or sound [2]. 
Along with the development of technology, 
digital image classification is needed in various 
fields of informatics, medicine, marine, 
agriculture, and business. Some research that has 
been done in the field of agriculture is the detection 
of diseases in plants[1]. As in corn [3], rice [4], 
flowers [5], vegetables [6], cucumbers [7], and 
tomatoes [8]. 
With the problems faced by farmers in 
diagnosing maize disease, a system is needed to 
make it easier for farmers to diagnose maize 
disease. method used in disease identification in 
corn plants is by using the Convolutional Neural 
Network (CNN) method, this method can be used 
to identify diseases in corn plants[9]. The problems 
to be discussed in this study include the following: 
Implementing the Convolutional Neural Network 
method for detection of diseases in corn plants. 
What is the level of accuracy of the Convolutional 
Neural Network model used. 
In connection with the large extent of the 
discussion in the problems found in this study, the 
boundaries of the problem will be made. 
Limitations of the problems to be addressed are: 
This study implements the Convolutional Neural 
Network method as a basis for detection of disease 
in corn plants. The data used in this study are leaf 
disease data on corn plants. 
The objectives to be achieved in the study of 
disease detection in corn plants using the 
Convolutional Neural Network method are: 
Implementation the Convolutional Neural Network 
method for detection of diseases in corn plants. 
Solve problems in detecting diseases in corn plants 
using a mobile application. 
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2. Methods 
Research Framework 
 
 
Figure 1. Research Framework 
 
Figure 1. Describe the research framework. The 
flowchart of the research framework begins with 
the stage of problem formulation and the purpose 
of problem solving. The next step is analysis of 
system requirements and literature studies as a 
reference for research on corn plant disease 
detection using the Convolutional Neural Network 
method. In the early stages of the study, collect a 
dataset of disease images on corn plants, than data 
in the analyst. The next step is to design a 
Convolutional Neural Network model, after the 
CNN model, the final results obtained are 
predictions of disease in corn plants. 
 
Convolutional Neural Network 
 
Convolutional Neural Network (CNN) is one of 
the algorithms from Deep Learning which is the 
development of Multi Layer Perceptron (MLP) 
which is designed to process data, one of which is 
two-dimensional image data, for example images. 
Convolutional Neural Network is used to classify 
labeled data using the supervised learning method, 
which is how the supervised learning method 
works is that there is data that is trained and there 
are targeted variables [1].   
 
Figure 2. It is a Convolutional Neural Network 
model, which has two learning features and 
classification features. In the first stage, input 
image data is than entered into the learning stage 
which has two stages of convolution. In the first 
convolution stage, convolution is than carried out 
and activated ReLu, than the pooling stage is 
performed. In the second stage of convolution, the 
first convolution stage is completed, followed by 
convolution, than activation ReLu, than the 
pooling stage is performed. While the classification 
feature is flattening, than full connection, than the 
last step is at the output layer. 
 
Dataset 
 
In this study the dataset was obtained from 
PlantVillage with 50,000 images of various types 
of plants. This study uses a dataset of maize disease 
images with a number of datasets of 3,854 with 
three types of maize diseases, namely: Common 
Rust, Gray Leaf Spot, dan Northern Leaf Blight. 
Training data is data that is used to make the 
system learn the features that exist in the image and 
classify these features. and testing data is data used 
to test the accuracy of the classification results of 
training data features. 
 
TABLE 1 
CORN PLANT DISEASE 
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Convolutional Layer 
 
Convolutional layers are a major part of the 
CNN architecture. This stage performs a 
convolution operation on the output of other 
functions repeatedly. Convolution operations 
apply the output function as a Feature Map from 
the image. 
The purpose of convolution in image data is to 
extract features from the input image. Convolution 
will produce linear transformations of input data 
according to spatial information on the data. The 
weight on that layer specifies which convolution  
kernel is used, so that convolution kernels can be 
trained based on input on CNN. 
 
 
Figure 3. Convolution Layer 
 
Activation Function 
 
The activation function used is the Rectified 
Linear Unit (ReLu). The size of the kernel or filter 
used for each convolution layer is 3 × 3 with the 
aim of speeding up the training process and 
increasing the accuracy of identification. 
 
 
Figure 4. Rectified Linear Unit (ReLu) 
 
Pooling 
 
Pooling is a process that reduces the spatial size 
of a feature map or from the results of the 
convolution is than used as input to produce a 
feature representation. This gives CNN the ability 
to recognize an object. Pooling layer is used to take 
the maximum value (max-pooling) or the average 
value of the pixel parts in the image. The pooling 
method that is often used in CNN is the max-
pooling method. 
 
Figure 5. Max-Pooling 
 
Flattening  
 
After the pooling stage is complete, the 
flattening stage will be carried out or level the 
results from pooling into the fully connected layer. 
as shown in Figure 6. 
 
 
Figure 6. Flattening 
 
Full Connection  
 
A full connected layer is a layer where all 
activation neurons from the previous layer are all 
connected with neurons in the next layer. Each 
activation of the previous layer needs to be 
converted into one-dimensional data before it can 
be connected to all neurons in the fully-connected 
layer. 
 
 
Figure 7. Full Connection 
 
Output  
 
After the feature training and feature 
classification process is complete, the last layer is 
the output layer, in the output layer there are three 
types of diseases in corn plants, namely Common 
Rust, Gray Leaf Spot, and Northern Leaf Blight. 
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3. Results and Discussion 
 
Hardware and Software Specifications 
 
In this detection study using hardware and 
software devices. Some hardware devices used in 
this study are shown in Table 2, and the software 
used is shown in Table 3. 
 
TABLE 2 
SPECIFICATION HARDWARE 
 
 
TABLE 3 
SPECIFICATION SOFTWARE 
 
 
Training 
 
The training process is a process to make the 
system learn the features that exist in the image and 
classify these features [19]. In this study using a 
dataset of corn disease images with a number of 
3,854 images with types of diseases, namely 
Common Rust, Gray Leaf Spot, and Northern Leaf 
Blight.  
 
TABLE 4 
TRAINING DATASET 
 
 
Table 4 shows a comparison of the amount of 
training data and testing data used for the training 
dataset in the Convolutional Neural Network 
model. 
 
Figure 8. Training Dataset 
 
In Figure 8. Shows the process of training the 
corn plant disease dataset with a comparison of 
training data of 60% and data testing by 40%. With 
an epoch number of 100 epochs, with training time 
of 215 minutes. Get the accuracy of 0.9964 and the 
loss results are 0.0321. 
 
 
Figure 9. Model Accuracy 
 
In figure 9. Shows the results of accuracy on the 
CNN model used, with accuracy results on the train 
at 0.9964, while the accuracy on the model test is 
0.9463. 
 
 
Figure 10. Model Loss 
 
In Figure 10. The graph shows the loss results 
in the convolutional neural network model with the 
results of the loss on the train by 0.0321, while the 
results of the loss in the test are 0.4947. 
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Visualization Images 
 
The following is a visual display of images of 
corn plants at the time through the training and 
classification process in the Convolutinal Neural 
Network method. 
 
Figure 11. Visualization Images 
 
Implementation in the Mobile Application 
 
Implementation can be done using the 
application of android-based corn plant disease 
detection, by inputting disease images from the 
gallery than clicking the diagnostic button to send 
images to the server that will be diagnosed using 
the Convolutional Neural Network method, after 
the image upload process is complete the diagnosis 
is obtained. 
 
 
 
Figure 12. Diagnosis Process 
 
 
In figure 12. Shows the process of 
implementing disease detection using a mobile-
based application. In figure (a) shows the 
diagnostic menu that has two buttons, namely 
uploading images from the gallery and the 
diagnostic button that serves to upload the image. 
In figure (b) shows the results of the diagnosis in 
the form of pictures of the disease, name of the 
disease, symptoms of the disease, and control. 
After the diagnosis process is complete, the 
user will get the results of the diagnosis in the form 
of pictures of diseases, types of diseases, symptoms 
of the disease, and control of diseases that attack 
the corn plants, as shown in Table 5. 
 
TABLE 5 
RESULTS DIAGNOSIS 
 
 
Testing 
 
In the research on corn plant disease detection 
using the Convolutional Neural Network method, a 
test was conducted to test the accuracy of the 
results of the classification of training data features 
with 100 maize disease data on each disease as 
shown in Table 6. 
 
TABLE 5 
TESTING 
 
 
4. Conclusion 
 
The Convolutional Neural Network method can 
be implemented for disease detection in corn 
plants. In the research on corn plant disease 
detection using the Convolutional Neural Network 
method has an accuracy of 99% in detecting maize 
plant diseases. 
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